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20. Abstract

Pursuant to Public Law 92-367, Phase I Inspection Reports are prepared
under guidance contained in the recommended guidelines for safety
inspection of dams, published by the Office of Chief of Engineers,
Washington, D. C. 20314. The purpose of a Phase I Inspection is to
identify expeditiously those dams which may pose hazards to human life or
property. The assessment of the general coﬂd{fions of the dam is based
upon avallable data and visual inspection. Detailed investigation and
analyses involving topographic mapping, subsurface investigations,
testing, and detailed computational evaluations are beyond the scope of a

Phase I investigation; however, the Investigation is Intended to identify
any need for such studies.

Based upon the field conditions at the time of the field inspection and
all available engineering data, the Phase I report addresses the
hydraulic, hydrologic, geologic, geotechnic, and structural aspects of
the dam. The engineering techniques employed give a reasonably accurate
assessment of the conditions of the dam. It should be realized that
certain engineering aspects cannot be fully analyzed during a Phase 1
inspection. Assessment and remedial measures in the report include the
requirements of additional indepth study when necessary.

Phase T reports include project information of the dam appurtenances, all
existing engineering data, operational procedures, hydraulic/hydrologic
data of the watershed, dam stahility, visual inspection report and an
assessment including required remedial measures.
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PREFKE

This report is prepared under quidance aontained in the
kecamendad Guidelines for Safety Inspection of Ixms, for Phase 1
Investigations. Copies of these guidelines may be obtained fram
the Office of Chief of Enjineers, Washington, D. C. 20314. The
purjose of a Phase 1 Investigation is to identify expeditiously
those dams which may pose hazards to human life or property. The
asseegment of the general condition of the dam is based upon
available data amd visual inspections. Detailed investigation, and
ailyses involving tojographic mapping,  subsurface investigations,
testing, and detailed oargaitational cvaluations are beyord the scope
of a Phase 1 Investigation; however, the investigation is intended to
identify any nard for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field corditions at
the time of inspection along with data available to the inspection
team. In cases where the reservoir was lowered or drained prior to
inspection, such actian, while improving the stability and safety of
the dam, rawwves the nornmal load on the structure and may obscure
certain conditians which might otherwise be detectable if inspected
under the normal operating envirommoent of the structure.

It 15 amportant to note that the cordition of a dam deperds on
noerous and (onstantly changing intermal and external conditions,
and 1s evolutionary 1n naturc. Tt would be incorrect to assume that
the present conditior of the dam will ocontinue to represent the
oonittion of the dam at sane point in the future. Only through
freuent  inspections can unsafe conditions be detected and only
throudh continuad care and maintenance can these corditions be
vreventad or oorrected.

Pnase 1 1nspections are mot intended to provide detailed hydrologic
amd hvdraulic analyses. 1n acocordance with the established Guidelines,
the Spiliway Test flood 1s based on the estimated "Probable Maximum
Fiood” for the reqion (greatest reasonably possible storm runoff), or
tract ions tneran!,  Because of the magnitude and rarity of such a
crorm event, o finding that a spiliway will not pass the test flood
iodiG not e anterpretod as necessarily posing a highly inadequate
aorgtition,  ‘Mhe test {loog provides a measure of relative spillway
Calacity alsl Serves as an awd 1n determining the nexd for nore detailed
narnlaaie arg! hydraulic stulies, oconsiderina the size of the dam, its
aeneral oonefition ard the downstrean damaae jotentaal .

R o




PHASE [ REPORT
NATIONAL [WMWM SAFETY PRXGRAM

BRIEF ASSESSMENT OF DAM

Name of Dam: Spring lake bam

State: Virginia

Location: Warren County

USGS Quad Sheet: Linden

Coordinates: Lat 38° 59.1' Long 78° 02.1'
Stream: Tributary of Venus Branch

Date of Inspection: May 5, 1981

Spring Lake Dam is a homogeneous earthfill structure about 300 ft
long and 45 ft high. The principal spillway oonsists of a 15 inch
diameter corrugated metal pipe (OMP) riser and a 12 inch diameter QMP
outlet which extends through the structure. An earth emergency
shillway is located at the right abutment with an 80 ft wide bottom
and 3H:1V to 5H:1V side slores. The dam is classified intermediate in 5ize
and 1s assigned a high hazard classification. The dam is located on «
tributary of Venus Branch 2.5 miles east of Shenandoah Farms, Virginia. The

lake 1s used for recreational purposes and is owned ard maintained by The
Shenandoah Property (wners Associatior..

bBased on criteria established by the Department of the Army,
Office of the Chief of Engineers (OCE), the appropriate Spillway
Design Flood (SDF) is the PMF. The spillway will pass 60 percent
of the Probable Maximum Flood (PMF) or 60 percent of the SDF without
overtopping the dam. During the SDF, the dam will be overtopped by a
maximum of 0.6 ft for a period of 1 hour and reach a maximum velocity of
3.4 fps. Flows overtopping the dam during the SDF are not considered
detrimental to the embankment with respect to erosion. The spillway is

judgad inadequate, but not seriously inadequate.
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The vaoakal rtedection reveabad e apparent problome. An evaluat ion
Ot the studadlaty, coashit g (ouldd not tee meade sipee thoere s insut ficient
des i arel oot Tactvon data for than stracture s The ambanbaent slopees
vt (. L. Buledd ! MolSNWl i rauiraent, tewever, the damankment
CTent 1 tentloawel ol recymmumeatodd. Based oro the visual anspeaction, 1847
desd g odater cgnd the e tormaece hontory o the Lt actldle the narrow
Crest 1o ot curs bdered a o serpous problem ame oo ostaba bty check 1s not
resplred.

It 1o recommended that the: owher amplament w grergernxs, action plan

to warn the downstroeam dwellings of any dangers which may be immuinent.

The tollowirsg rout ine malntendnce and observation functions should
b anitiatal withian the next twelve months:

The- arass and weeds on the dam ambankment and 1n the emergency spill-
wae shoulid bae cut at least once a vear and preferably twice a year.
Muntenance 1s recommendad 1n the earl. ummer and fall. FExisting trees
on the dam should be cut to the ground. Trees greater than 3 inches 1in
diameter shauld have thelr stumps and root structures renoved and resulting
holes backfilled. The fallen tree(s) adjacent to the principal spillway
discharge outlet should be renmoved.

Vehicuiar traffic should be restricted on the dam and bar. areas on
the embankment crest should be reseeded. The toe drain outlet(s) should be
located, uncovered and allowed to flow freely. The two iron stained wet
areas located to the left of ard below the principal spillway discharge

outlet should be monitored quarterly to detect any flow which could cause

————— = o
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piping in the embankment. If increased flows should occur, a geotechnical
engineering consultant should be engaged to evaluate the problem. Riprap

should be placed below the principal spillway discharge cutlet to restrict
erosion during flooding. A staff gage should be installed to monitor
water levels.

Prepared by:

SCHNABEL ENGINEERING ASSOCIATES, P.C./
J. K. TIM‘mg & ASSOCIATES, INC.

Y3
S

Ray E. Martin, Ph.D., P.E.
Camonwealth of Virginia

Submitted by: Approved:

original signed by: Original signed by:.

Carl S. Anderson, Jr. Ronald E. Hudson
Carl S. Anderson, Jr., P.L. Ronald E. Hudsor. .
Actina Chief, Desian Branch Colonel, Corps of Engineers

Commander and District Engineer

Recommended by :

Original signed by

JAMES A. WALSH 11
Date: SEP ! 1 1581

Jack G. Starr
Chief, Engineering Division
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The principal spillway consists of a 15 inch diameter oorripi:: .«
metal pipe (CMP) riser inlet. The riser is connected to a 12 1:n¢v

diameter CMP outlet which runs through the dam. The riser crest

at elevation 850 msl. An 8 inch diameter sluice gate in the r:s

an invert elevation of 818 msl is used to drain the lake. Thee oot -

+

pipe has a length of 142 ft with an invert elevation at the out i«
structure of 810 msl. (See Plate 2, Appendix I).

The emergency spillway (EMS) consists of a vegetated earther. i
located at the right abutment, with a crest elevation of 852.% ro!.
The EMS has a bottam width of 80 ft, 3H:1V to 5H:1V sidc slora: oo
cut section  (sce Plate 3, Appendix I and Field Sketch 1, Appersl.:

1.2.2 Location: Spring Lake Dam is located on a tributar:
Venus Branch 2.5 miles east of Shenandoah Farms, Virginia. (Se-

Plate 1, Appendix 1)

1.2.3 8Size Classification: The dam is classified as an 1nt: ™=,

s1ze structure based on its height as defined in Referencce 1, Ajxa:w:..

1.2.4 Hazard Classification: The dam is located in a rural are..

however, based upon the proximity of two inhabited dwellings locate-.
s Mule downstream, the dam is assigned a "high" hazard classificatio:..
The hazard classification used to categorize a dam is a function o
location only and has nothing to do with its stability or probabilit:
of failure.

1.2.5 Ownership: The dam is owned and maintained by tiw

Shenandoah Farms Property Owners Association.
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SHT TN HYDRAUT.TCS HYDROLAE IO DATA

Teeigtin oGP Take Tham was desagned by the 5011 Conserva-

Cov o wy e s s e e Hadroloagie and trdraulac
' | [ TN
gy wpic Resvrds: There are 1o records available.
Cownpagqerienose: Informathion on floodg experience could not
‘e [ SN IR
H LY tenit1at . i acourdaney with the establhishod quide—
vy cat, e p §boed gs baserd on the estimated "Protabde
Mae T vt s e revipon o hischarges that may be exgaoected
O e ara e Ymt anat oo of cratieal meteorolamne and hydrolooe
o e e teavworabdy possable arn the regaang, o1 tractions
e e et e Moamm Flood (M) and b PME hvdrographs were
oo e o the HID L methead (Reterence 4, Appendix V). Precipitation
veoe o tne b heetrograph ot the I™ME o were taken from U S,

Tt tureeaa drtarmat o (Reterence S, Appendix V)L Appropriate
[REEEN F 4 R o twps U S atul Sheape were aaxvunted for. These
VoedtwIr ot owere routent throwsh the reservolr to dete Tne max umam
A TR S S Ea | ¢ TSN

Meservorr Regulations:  For routing purposes, the pool at

trw laspinfiaceg ot tlaxd assuma to e at elevation 850 msl.  Reservolr
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stage—storage data and stage—discharge data were camputed fram

design details, ficld sketches and available topographic data,

Floods were routed through the reservoir using the principal spillway
discharge up to a pool storage elevation of 852.5 ms]l and a cambined
principal and emergency discharges for pool elevations above 852.5 msl.
ol elevations above 855 msl were routed over the non-overflow section
of the dam.

5.6 Overtopping Potential: The predicted rise of the reservoir

pool and other pertinent data were determined by routing the flood
hydrographs through the reservoir as previously described. The results

for the flood oncditions (PMF and Y PMF) are shown in the following

Table .1

Normnal
Flow L M PME
Pewar Flom, L
It irm ! 14010
nitt lom i 711 147
Muamam ool Llevatiorn.
Fe, ms. SAN B5H4, 9 B¢
NOD=OROT Y LW SOt 0T
(bodess W5 mesl
Depth of Flow - - N7
[niration, Hour:s - - 1
Selocity, fpet - - 1.4
Tallwater Elevation
Ft, msl Kl Bl i4.¢ H14

*Critical velocity

-15-




5.7 Reservoir Emptying Potential: An 8 inch diameter gate at

elevation 818 msl is capable of draining the reservoir through the
outlet pipe. Assuming that the lake is at normal pool elevation
(850 msl) and there is .1 cfs inflow, it would take approximately 3
days to lower the reservoir to elevation 818 msl. This is equivalent to
an approximate drawdown rate of 10 ft/day based on the hydraulic
height measured fram normal pool to the invert of the drawdown pipe
divided by the time to dewater the reservoir.

5.8 Evaluation: The U. S. Army, Corps of Engineers' guidelines
indicate the appropriate Spillway Design Flood (SDF) for an intermediate

s1ze¢, high hazard dam is the PMF, The spillway will pass 60 percent of

the IMF without overtopping the crest of the dam (60 percent of the SDF).

Irur iy the SDF, the dam will be overtopped by a maximum of 06 ft for a

v i ot 1 nour gt oo maaman velocity of 3.4 fps.
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Overtopying is not considered a problem because of the mwall

ankd daration of flood. Also the velocity of 3.4 fps is less war. -

“floective eroding velocity for a vegetated earth cmbankment, as rores

¢ frs. Same crosion is anticipated on the downstream slope dar.:.:

ing; however, it is not considered to be great cnough to cre ..

Lo
ctabtlity problem. Since no undue settlement, cracking, or s :i.::

wtad at the time of inspection, it appears that the ambanianorit
Tor control storage at elevation 850 msl.

The saturated ground condition present along the downstrcam “c-
b lievad to be related to flow fram the toe drain(s) and also s o«i.s
chrough the dam. Atterpts should be made to locate the toe dra:in oo
The tw

Cal rerpve oy cover material, so as to allow free flow.

11

2ned areas observed adjacent to and below the discharge piie

! to be related to seepage through the dam even thouch o

N &)
i, This does not necessarily create an unsafe condit. oo
) » ey areas should be monitored periodically in atterg <+ w
ccantoincreases in flow which may result in pipinea witio.:. <.
Tl )
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APPENDIX II

PHOTOGRAPHS
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